In addition to poor literacy skills, developmental dyslexia has been associated with multisensory de®cits for dynamic stimulus detection. In vision these de®cits have been suggested to result from impaired sensitivity of cells within the retino-cortical magnocellular pathway and extrastriate areas in the dorsal stream to which they project. One consequence of such selectively reduced sensitivity is a diculty in extracting motion coherence from dynamic noise, a de®cit associated with both developmental dyslexia and persons with extrastriate, dorsal stream lesions. However the precise nature of the mechanism(s) underlying these perceptual de®cits in dyslexia remain unknown. In this study, we obtained motion detection thresholds for 10 dyslexic and 10 control adults while varying the spatial and temporal parameters of the random dot kinematogram (RDK) stimuli. In Experiment 1 stimulus duration was manipulated to test whether dyslexics are speci®cally impaired for detecting short duration, rather than longer stimuli. Dot density was varied in Experiment 2 to examine whether dyslexics' reduced motion sensitivity was aected by the amount of motion energy present in the RDKs. Dyslexics were consistently less sensitive to coherent motion than controls in both experiments. Increasing stimulus duration did not improve dyslexics' performance, whereas increasing dot density did. Thus increasing motion energy assisted the dyslexics, suggesting that their motion detectors have a lower signal to noise ratio, perhaps due to spatial undersampling. 7
Introduction
A large proportion of school age children and adults have unexpected diculties acquiring competent reading skills [47, 50] . This is often termed developmental dyslexia if their measured literacy skills are signi®-cantly lower than their other cognitive abilities ([2], cf.
[54]). Although de®cits in component language skills such as phonological awareness are recognised as important causes of poor reading [8, 49, 55] , there is now a large amount of literature showing that de®cient visual processing skills are also associated with reading diculties (see [29, 30, 32, 46, 56] for review). In the laboratory, many developmental dyslexics are found to be less sensitive than controls to dynamic visual stimuli, especially those of low contrast, low luminance, low spatial frequencies, and high temporal frequencies [10,28,30,31,33±35] . Detection of such stimuli is likely to depend primarily upon the sensitivity of magnocells (M-cells) that comprise the retino-cortical M-pathway [25, 36, 47] . Detection of stimulus attributes such as high spatial frequencies, low temporal frequencies and colour dierences depend more on the sensitivity of parvocells [26, 37, 48] . Sensitivity for these stimulus parameters are usually unimpaired in dyslexics [10, 28, 31, 33, 34] . Some psychophysical studies have failed to con®rm that such visual de®cits are associated E-mail address: joel.talcott@physiol.ox.ac.uk (J.B. Talcott).
